This article is designed to determine the life of technical objects, in particular molds. Specifying lifetime of technical objects are followed by an explanation of standards and in particular standard EN 61649:2008 Weibull analysis. Further detail is given technical characteristics of the molds. Within the two models have been developed mold life -the first based on analytical expressions of the degradation mechanism transferred to the shape of the marginal probability of failure with the application of Weibull distribution, the second model using artificial neural networks based on the frequency dependence of individual brands of cast steel and mold profile of the average value measured at each system levels MKL 100/420. Reliability and maintenance control systems gives us an analysis of the maintenance actions, failure analysis, costs analysis spent to made actions and spare parts. It gives the answers to questions, which would be without a complex look over the data derived hardly -if the given crystallizer's desks can be used in operation or if is necessary to make its renovation. On history basis of previously actions or another historical data the maintenance control system gives sufficient information for correct decision make. Thanks to recently made maintenance data collection the base for maintenance planning is improving. Introduction of reliability control system and maintenance further help to increase availability and serviceability of devices from the reason of lowering unplanned time delays, breakdowns and increase device's service life.
Introduction
Lifetime technical objects, in particular molds is one of the fundamental properties of an object that indicates how long the object should perform a required function to achieve the prescribed limit state of maintenance and repairs. The solution is used standard EN 61649:2008 Weibull analysis. [1] [2] [3] [4] [5] [6] Crystallizers are special devices that removes excess heat from the liquid steel and forcing it to pour in the profile shape of the device. The mold is cooled steel coating, resulting in a rigid container with a liquid core, which then supplies the output from the mold. This process is associated with many adverse effects, such as wear of the walls of the crystallizer. Status of internal walls of the device is a very important variable that must be carefully monitored. Excessive wear of mold wall leads to inadequate removal of excess heat and is susceptible to the occurrence or undesirable thermal cracking caused tension in the surface layer. Technical DOI 10.12776/amsc.v4.221 ISSN 1338 -1660 diagnostics of surface mold is very time consuming process that requires a shutdown and mold removal [7, 8, 9 ].
Lifetime of technical objects
Lifetime is a property of the object, which is expressed by its ability to perform the required functions to achieve the ultimate state at a prescribed set of maintenance and repairs. Lifetime is mostly measured on a time or to subsequent recurrence. Significantly affects the lifetime of the way the product is used (production loading, environment, etc.). Lifetime of technical objects (Fig. 1) are divided into several areas:
• Planned technical life;
• Rated technical life;
• Technical life;
• The total life;
• The residual life [3] .
Time line of technical lifetime of the building [15] Fig. 1 
Lifetime of molds
In general, the calculated lifetime of the carpeting of molds cast steel, casting steel weight or number of heats cast. Technical condition of molds directly affects the amount and type of billet surface defects. The main influences include the lifetime of the mold:
• in small sections is due to higher mold casting speed to faster wear;
• curved crystallizers achieve shorter life eccentric due to the impact of current casting mold and enhanced mechanical abrasion on the bottom of the crystallizer; • the characteristics and quality mold material;
• casting speed; • used casting powder;
• other operating factors (burns, casting temperature, etc.).
Standards
Generally, standards are defined as a rule or directive, the maintenance is binding. Technical standards define us exactly what the desired properties, shape, but also the characteristics generally used technical terms we have retained for their fulfillment. The importance of standards:
• consumer protection;
• it is the communicative function between the manufacturer and the customer, but also between producers nationally and internationally; [4] , which applied in parallel with the standard by that date. Currently, this second edition of the standard, which cancels the original version released in 1997 and is the technical version. Weibull distribution is used to model data regardless of whether the failure rate is increasing, decreasing or constant. Weibull distribution is flexible and adaptable to a wide range of data. All objects must be recorded for failure, cycles to failure, transport distance, mechanical stress or similar continuous parameters [2, 4] .
Two-parameter Weibull distribution
It is the most widely used distribution for data analysis on the time of life. Weibull probability density is presented by the equation:
where f (t) -probability density; t -variable time; n -characteristic lifetime of the scale parameter; β -shape parameter; e -exponential function. Examples of application are:
• the period of early failures;
• the period of constant (random) failures;
• the period of wear out failures.
Shape parameter β determines the most appropriate member of the Weibull distribution group. Weibull distribution is different from the other division that the data meet him during his life in a wide range. The parameter t is generic, that is general and can represent various parameters, such as distance, time, number of cycles or the application of mechanical stress.
Shape parameter
Bathtub curve object Fig. 2 The relationship between the shape parameter β of Weibull gambling features of life in its entirety object shows bathtub curve in Fig. 2 β <1 indicates a high failure rate, which may occur in both electronic and mechanical at the commencement of life. This parameter indicates to us so these problems:
• the manufacture, assembly or poor quality control;
• the overhaul;
• lack of adequate process control;
• start-up or frequent disturbances;
• etc. β = 1 the so-called random failures due to random occurrence of disturbances in time. Preventive maintenance of the system improves. Possible reasons for these failures can be:
• accidental overloading;
• the human factor error (random error of maintenance);
• disruption of the natural properties of the object, lightning, foreign object damage;
• combination of multiple failures.
β> 1 Here there are disturbances wear:
• corrosion;
• fatigue;
• wear and tear;
• crack;
• accumulation of more damages [1] .
Model evaluation of the technical life of the system 2.1 Blank defects
The main prerequisite for quality production in the continuous casting machine is perfect thermal mold work. Defects billet, as shown in Fig. 3 (e.g. uneven chemical composition, internal and external cracks, surface defects of type casting sealed nests powder, longitudinal grooves in the casting crust, excessive oscillatory wrinkles, form error, etc.) have their root cause in the crystallizer. Fig. 3 Especially undesirable are cracks in billet casting crust caused Ferrostatic pressure, temperature stress, the friction of the mold, and other mechanical stresses that can lead to rupture peel and break out. Break out is when a billet crack and peel the liquid metal flows directly from the victim and billet production must be stopped immediately, which is always associated with relatively high economic losses.
Types of billet defects

The problems in operation research
The modern trend of increasing casting speed, puts high demands on the mold. The molds demands are dimensional stability, wear resistance (Fig. 4) and high thermal conductivity. Ingot mold is exposed to extreme cyclical, thermal and mechanical stress. In the molds is a high temperature difference between outer and inner surface, which is due to the large heat flux density. This creates thermal stress and plastic deformation, which are undesirable in terms of operation. Crystallizers are scrapped basically for two reasons, due to loss of taper wear, and also due to permanent deformation of the mold wall molds. The greatest strain in the steel surface and just below it. Fig. 4 Experimental research of molds is complex because of the high temperatures and the danger arising from the presence of liquid steel in close proximity to cooling water [6, 7] . Construction equipment adjustments before experiments are costly and can delay production. Experimental research must always take place in conjunction with production company experimental workplace, which must conform to the priorities of production. In addition to experimental research has its irreplaceable position of the mathematical modeling.
Molds wear
System measurements MKL 100/420
System MKL 100/420 for measuring the molds and technical parameters This system was created to measure the dimensions of the device continuous casting steel molds with subsequent creation of a database to check taper wear and detailed record keeping. To check compliance with the prescribed tolerances for new molds development and evaluation of wear-time operating molds deployed throughout their lifetime use visualization and evaluation programs [15] . The actual device and his technical parameters of the system are described in Fig. 5 .
Evaluation of modeling the mold life
Within the two models have been developed mold life -the first based on analytical expressions of the degradation mechanism transferred to the shape of the marginal probability of failure with the application of Weibull distribution, the second model using artificial neural networks based on the frequency dependence of individual brands of cast steel and mold profile of the average value measured at each system levels MKL 100/420.
Analytical model
The model is a statistical model that determined the shape parameter of Weibull distribution for the different degradation mechanisms. Here we worked with two parametric Weibull division.
The dominant degradation mechanism in a circular mold, which is being solved, is due to wear and tear through the walls of the melt, which is reduced by adding the lubricating powder in the technological process of casting [10] .
An analytical model example Fig. 6 Example of graphic expression of the analytical model Fig. 7 Subsequently regression model was created by the average taper of the lower mold by measuring the wear of mold measuring system MKL 100/420, which we consider diagnostic parameter. The model include measured mold. The resulting analytical model (Fig. 6) is then created by combining the marginal probability of medium dependence disorders, assuming Weibull probability distribution with the parameters set depending on the dominant degradation mechanism and diagnostic parameter regression model, in this case it is the average bottom taper. Graphical representation of the model is presented in Fig. 7 
Evaluation of the state and subsequent prediction
This module perform basic function of evaluation of the crystallizer's desks from the view of reaching of the limiting state and prediction on define time slot. This module connect an analytic access to solution of the problem, when is created a distribution function of probability of limiting state when presumption of Weibull probability distribution and in choice of degraded mechanisms impact the desks, time data relating to operation and maintaining of the crystallizer's desks and data from analytic and technical diagnostics each crystallizer's desks. On Fig. 8 are graphs of this module [2, 5, [9] [10] [11] [12] .
Evaluation of the state and prediction module screen Fig. 8 The important part of the solution is the usage of results from analytic and technical diagnostics.
The model is using artificial neural networks
This model is intended to illustrate graphically the average profile of the casting mold steels specified quantity and specification of the frequency of various brands of steel. The importance of the model lies in the possibility of scheduling a sequence of individual campaigns and brands to define their frequency depending on the profile of the crystallizer with the option of setting parameters such as average lower molds taper, which we consider as a diagnostic parameter for this type of molds [13, 15] . Using the principles and methods of cyberspace (functional) simulation model [12, 14] , that uses the so-called "black box", was created software AMKO (Algorithm for Conicity Modelling) allow the determination of the diameter of the crystallizer on 18 levels along the height of the crystallizer, which is subsequently determined the resulting crystallizer's conicity. On Fig. 9 is presented example of mold profile changes.
Screen of system AMKO and example of profile mold changes Fig. 9 
Conclusions
The completed model and its application in practice, should go through the casting simulate certain kinds of brands, as mold will look like and whether it can cause excessive wear of the mold. The aim of this study was to develop a model for the evaluation of the technical life of the housing, more precisely the crystallizer. Within this goal, the two models were created. The first model is based on the analytical approach the transformation of the dominant degradation mechanism in the shape of the marginal probability of failure with the application of Weibull distribution. The resulting analytical model is then created by combining the marginal probability of medium dependence disorders, assuming Weibull probability distribution with the parameters set depending on the dominant degradation mechanism and diagnostic parameter regression model. In this case the average lower side taper. The second model using artificial neural network is based on the frequency dependence of various brands of steel and cast profile average values for each measured mold levels MKL System 100/420. The result is a model of the crystallizer solution that allows you to plot the average mold profile along the entire length of this object after the specified amount of steel castings and specification of the frequency of individual steel grades.
